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MOBILE TERMINAL DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to mobile terminal 
devices such as cell phones and PHS, and particularly to a 
technique of protecting mobile terminal devices from dam 
age caused by the attachment of counterfeit batteries. 
[0003] 2. Description of Related Art 
[0004] Mobile terminal devices such as cell phones and 
PHS draW poWer from a detachable battery pack. A battery 
mounted on a battery pack is reusable by charging. The 
battery pack, hoWever, should be replaced When it reaches 
the end of its life due to degradation of the chemicals Within 
the battery. If the existing battery pack is replaced With a 
battery pack in the speci?cation and performance Which 
conform to a mobile terminal device, it presents no problem. 
If, on the other hand, it is replaced With a battery pack Which 
does not conform to a mobile terminal device or a battery 
pack Which is not a quali?ed product, it can cause defect in 
a mobile terminal body. 
[0005] A lithium ion battery Which is typically used in 
battery packs is subject to heating under certain circum 
stances. If the temperature rising speed of a lithium ion 
battery is sloW, it only leads to the melting of a battery case 
or the like. HoWever, if the temperature of a lithium ion 
battery increases rapidly, it can build a pressure to cause a 
small explosion to occur. Recently, various kinds of coun 
terfeit battery packs are produced increasingly, and accord 
ingly the troubles caused by defects of battery packs occur 
frequently. To avoid this, a technique of verifying Whether or 
not a battery pack is a quali?ed product is required. 
[0006] Examples of such a veri?cation technique are dis 
closed in Japanese Unexamined Patent Application Publi 
cation No. 2005-151368 (Tsuboka et al.), Japanese Patent 
Translation Publication No. 9-500520 (Rydbeck et al.), and 
Japanese Unexamined Patent Application Publication No. 
10-243089 (Ishida). According to the technique taught by 
Tsuboka et al., a veri?cation device is included in a mobile 
terminal body, and a veri?cation receiving device is included 
in a battery pack. When the mobile terminal body and the 
battery pack are connected, the veri?cation device in the 
mobile terminal body transmits a veri?cation signal Which 
combines random numbers and a function decision signal to 
the veri?cation receiving device in the battery pack. The 
veri?cation receiving device in the battery pack divides the 
received veri?cation signal into the random numbers and the 
function decision signal, generates a random number func 
tion using the random numbers and the function decision 
signal, and transmits it to the mobile terminal body. The 
veri?cation device in the mobile terminal body compares the 
received random number function With a pre-calculated 
random number function, thereby verifying Whether or not 
the battery pack is a quali?ed product. 
[0007] According to the technique taught by Rydbeck et 
al., a speci?c resistor is mounted on a battery pack. When a 
mobile terminal body and the battery pack are connected, the 
mobile terminal body measures the resistance of the resistor 
mounted on the battery pack to identify Whether it shoWs a 
speci?c resistance value, thereby verifying Whether or not 
the battery pack is a quali?ed product. 
[0008] According to the technique taught by Ishida, a 
characteristic value is prestored in a storage circuit Which is 
included in each of a mobile terminal body and a battery 
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pack. When the mobile terminal body and the battery pack 
are connected, the characteristic value stored in the battery 
pack is transmitted to the mobile terminal body. The mobile 
terminal body compares the received characteristic value of 
the battery pack With the characteristic value stored in the 
mobile terminal body, thereby verifying Whether or not the 
battery pack is a quali?ed product. 
[0009] The above disclosed techniques, hoWever, require 
poWer supply from the battery pack to the mobile terminal 
body upon veri?cation of the battery pack. In the technique 
of Tsuboka et al., it is necessary to supply poWer from the 
outside of the mobile terminal body When verifying the 
battery pack. This thus requires the external poWer supply 
using an AC adopter or the like or the poWer supply from the 
battery pack. The technique of Rydbeck et al. uses the poWer 
supply from the battery pack When verifying the battery 
pack. In the technique of Ishida, When verifying the battery 
pack, the poWer supply of a backup battery Which is 
included in a mobile terminal body is provided to a veri? 
cation circuit in the mobile terminal body, and the poWer 
supply of the battery pack is provided to a veri?cation circuit 
in the battery pack through a stabiliZer. HoWever, upon 
transmission of a veri?cation signal from the battery pack to 
the mobile terminal body, the poWer of the battery pack can 
be supplied to the veri?cation circuit in the mobile terminal 
body. The poWer supply of the battery pack may possibly 
provide the poWer Which does not meet the speci?cation, 
and the use of such poWer supply for veri?cation causes 
damage of the mobile terminal body, occurrence of troubles, 
or the like. 

[0010] Further, in the above disclosed techniques, the 
poWer used for veri?cation is possibly not cut off after 
completing the veri?cation. In the technique of Tsuboka et 
al., the poWer supplied to the veri?cation circuit is not cut off 
after the veri?cation, so that unnecessary poWer is kept 
supplied to the veri?cation circuit. In the techniques of 
Rydbeck et al. and Ishida, although the poWer supplied to the 
veri?cation circuit is cut off after the veri?cation if the 
battery pack does not meet the speci?cation, the poWer is not 
cut off if the battery pack meets the speci?cation. Because 
the mobile terminal body uses the poWer for the memory 
storage or other functions in a storage cell or the like, the 
unnecessary poWer supply to a circuit leads to excessive 
poWer consumption to cause the degradation in the perfor 
mance of the mobile terminal a Whole. 

[0011] Furthermore, the battery pack veri?cation methods 
taught by Rydbeck et al. and Ishida have simple con?gura 
tions and thus easy to analyZe. According to Rydbeck et al., 
the con?guration of an identi?cation circuit Which includes 
the resistor mounted on a quali?ed battery pack is simple, 
and therefore it is possible to produce a battery pack Which 
is equivalent to a quali?ed product easily by con?guring a 
circuit With a resistor having the same value as the resistor. 
According to Ishida, the characteristic value stored in a 
quali?ed battery pack is easy to analyZe, and therefore it is 
also possible to produce a battery pack Which is equivalent 
to a quali?ed product easily by restoring the circuit in a 
quali?ed battery pack. Such easy manufacturing of a coun 
terfeit battery pack not only affects the sales of quali?ed 
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battery packs but also damages a mobile terminal body due 
to the connection With a counterfeit battery pack. 

SUMMARY OF THE INVENTION 

[0012] According to one aspect of the present invention, 
there is provided a mobile terminal device including a 
veri?cation circuit verifying Whether or not an attached 
external poWer supply meets a prede?ned condition, an 
internal poWer supply supplying poWer to the veri?cation 
circuit, and a poWer management unit cutting poWer supply 
from the external poWer supply to a terminal body and 
supplying poWer from the internal poWer supply to the 
veri?cation circuit during veri?cation of the external poWer 
supply. 
[0013] The non-use of the external poWer supply during 
the veri?cation process enables the protection of the mobile 
terminal body, and the supply of poWer only during the 
veri?cation period enables the reduction in poWer drain of 
the internal battery used for the veri?cation. 
[0014] The above con?guration enables the provision of a 
mobile terminal device capable of protecting the mobile 
terminal body from damage caused by the attachment of 
counterfeit batteries. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The above and other objects, advantages and fea 
tures of the present invention Will be more apparent from the 
folloWing description taken in conjunction With the accom 
panying draWings, in Which: 
[0016] FIG. 1 is a vieW shoWing the con?guration of a 
mobile terminal device according to a ?rst embodiment of 
the present invention; 
[0017] FIG. 2 is a ?owchart shoWing the operation of the 
mobile terminal device according to the ?rst embodiment of 
the present invention; and 
[0018] FIG. 3 is a vieW shoWing the con?guration of a 
mobile terminal device according to a second embodiment 
of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] The invention Will be noW described herein With 
reference to illustrative embodiments. Those skilled in the 
art Will recogniZe that many alternative embodiments can be 
accomplished using the teachings of the present invention 
and that the invention is not limited to the embodiments 
illustrated for explanatory purposed. 

First Embodiment 

[0020] Exemplary embodiments of the present invention 
are described hereinbeloW. The explanation provided here 
inbeloW and the accompanying draWings are appropriately 
shortened and simpli?ed to clarify the explanation. Further, 
the redundant description is omitted as needed to clarify the 
explanation. 
[0021] A ?rst embodiment of the present invention is 
described hereinafter With reference to the draWings. In this 
embodiment, a mobile terminal device according to the 
present invention is described as a cell phone terminal by 
Way of illustration, regarding the veri?cation operation 
When a battery pack is attached to a cell phone terminal and 
the protection function for the cell phone terminal body 
during the veri?cation process. 
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[0022] FIG. 1 shoWs the con?guration of a cell phone 
terminal according to the ?rst embodiment of the invention. 
The cell phone terminal is composed of a terminal body 1 
and a battery pack 2 Which is attached to the terminal body 
1. FIG. 1 illustrates the con?guration regarding the protec 
tion function of the cell phone terminal. 

[0023] The terminal body 1 includes an internal battery 7, 
an attachment detection sWitch 8, a poWer supply sWitch 9, 
a LED 11, an address generator 14, a terminal veri?cation 
signal generator 15, a comparator 17, an error display 18, a 
poWer supply sWitch 5, and a controller 6. The terminal body 
1 is provided With a modem device (not shoWn) centered 
around a CPU 10 and other functions as a cell phone 
terminal such as a sound device, a key input unit, a display 
such as a liquid crystal display or LED, though not particu 
larly shoWn. The battery pack 2 includes a battery 3, a 
protector 4, and a battery pack veri?cation signal generator 
16. The battery pack 2 is detachable from the terminal body 
1 

[0024] The terminal body 1 includes a terminal veri?ca 
tion circuit 12. The terminal veri?cation circuit 12 includes 
the address generator 14, the terminal veri?cation signal 
generator 15, the comparator 17, and the error display 18. 
Similarly, the battery pack 2 includes a battery pack veri? 
cation circuit 13 Which is composed of the battery pack 
veri?cation signal generator 16. The terminal veri?cation 
circuit 12 and the battery pack veri?cation circuit 13 deter 
mine Whether or not the battery pack 2 is a quali?ed product 
When the battery pack 2 is attached to the terminal body 1 
and, if not, prohibit the connection betWeen the terminal 
body 1 and the battery pack 2. 
[0025] When the terminal body 1 and the battery pack 2 
are connected, a poWer line for supplying poWer to the 
terminal veri?cation circuit 12 in the terminal body 1 is 
connected. At the same time, a poWer line for supplying 
poWer to the battery pack veri?cation circuit 13 in the 
battery pack 2 and a signal line for veri?cation are connected 
respectively. 
[0026] The address generator 14 generates an address a 
for alloWing a veri?cation signal to be generated. The 
address “a” is a signal that indicates the portion Where a 
veri?cation signal is stored. The terminal veri?cation signal 
generator 15 generates in the terminal body 1 a veri?cation 
signal “bl” Which corresponds to the output address “a”. 
The battery pack veri?cation signal generator 16 generates 
in the battery pack 2 a veri?cation signal “b2” Which 
corresponds to the address “a” transmitted from the terminal 
body 1. The comparator 17 compares the veri?cation signal 
“bl” supplied from the terminal veri?cation signal generator 
15 and the veri?cation signal “b2” transmitted from the 
battery pack 2. 
[0027] The LED 11 serves as an annunciator that, if the 
comparison result in the comparator 17 shoWs that the 
veri?cation signals “bl” and “b2” do not match, lights up to 
notify a user that the battery pack is not a quali?ed product. 
Besides the LED lighting up, it is possible to alert a user by 
the LED ?ashing or the Warning sound such as beeps. 
HoWever, the Warning sound such as beeps requires large 
current consumption, and the LED ?ashing requires an 
internal circuit for ?ashing to cause large current consump 
tion, Which causes excessive poWer consumption of the 
internal battery. Thus, the LED lighting up is preferred most 
among them. 
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[0028] The attachment detection switch 8 turns on/olf due 
to the attachment of the battery pack 2. The connection may 
be either a mechanical sWitch or an electrical sWitch. The 
power supply sWitch 9 controls the on/olf of the terminal 
veri?cation circuit 12 and the battery pack veri?cation 
circuit 13. 
[0029] If the comparison result in the comparator 17 
shoWs that the veri?cation signals “bl” and “b2” match, the 
error display 18 outputs a poWer-olf signal to the poWer 
supply sWitch 9 and outputs a signal for enabling the use as 
a cell phone terminal to the CPU 10. If, on the other hand, 
the comparison result shoWs that the veri?cation signals 
“bl” and “b2” do not match, the error display 18 outputs an 
error signal to the LED 11 and outputs a poWer-olf signal to 
the poWer supply sWitch 9. It is also possible to output a 
signal for disabling the use as a cell phone terminal to the 
CPU 10. 

[0030] The internal battery 7 is a poWer supply Which is 
included in the terminal body 1. When the terminal body 1 
and the battery pack 2 are connected, it provides poWer 
supply to the terminal veri?cation circuit 12 and the battery 
pack veri?cation circuit 13. BetWeen the terminal veri?ca 
tion circuit 12 and the internal battery 7 and betWeen the 
battery pack veri?cation circuit 13 and the internal battery 7 
are provided the attachment detection sWitch 8 and the 
poWer supply sWitch 9 for controlling on/olf of the terminal 
veri?cation circuit 12 and the battery pack veri?cation 
circuit 13, and the CPU 10. 
[0031] The attachment detection sWitch 8, the poWer sup 
ply sWitch 9 and the CPU 10 function as a poWer manage 
ment unit. The poWer management unit detects the connec 
tion With the battery pack 2 and controls the poWer supply 
to the terminal veri?cation circuit 12 and the battery pack 
veri?cation circuit 13. The poWer management unit is not 
limited to be composed of the attachment detection sWitch 8, 
the poWer supply sWitch 9 and the CPU 10, and may have 
other con?guration. For example, the poWer management 
unit may be composed of the poWer supply sWitch 9 and the 
CPU 10. 

[0032] Although the battery 3 is typically made of chemi 
cals such as lithium, any material may be used as long as it 
is a rechargeable poWer supply. The protector 4 is a circuit 
for protecting the terminal body 1 from overcharge, over 
discharge and overcurrent of the battery 3. The poWer supply 
sWitch 5 controls the poWer supply from the battery pack 2 
to the terminal body 1. 
[0033] Referring next to FIG. 2, the veri?cation operation 
of the cell phone terminal according to the ?rst embodiment 
of the invention is described hereinbeloW. FIG. 2 shoWs a 
veri?cation How of a cell phone terminal according to the 
?rst embodiment. It illustrates the process from the start to 
end of the veri?cation of the battery pack 2 When the battery 
pack 2 is attached to the terminal body 1, including the 
poWer supply to the terminal veri?cation circuit 12 and the 
battery pack veri?cation circuit 13. 
[0034] A user of the terminal body 1 attaches the battery 
pack 2 to the terminal body 1 When replacing the existing 
battery pack 2 Which has become exhausted. The attachment 
causes the attachment detection sWitch 8 to turn on. Then, 
the internal battery 7 supplies poWer to the terminal veri? 
cation circuit 12 and the battery pack veri?cation circuit 13. 
As a result, the terminal veri?cation circuit 12 and the 
battery pack veri?cation circuit 13 are poWered on to start 
the veri?cation of the battery pack 2 (S1). 
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[0035] Firstly, the address generator 14 in the terminal 
veri?cation circuit 12 generates an address “a” (S2). The 
address “a” is one of a plurality of addresses Which is 
selectively output. Although the suitable number of 
addresses is l to 5, for example, more addresses may exist. 
During veri?cation, a different address a may be output 
each time. Alternatively, the same address “a” may be output 
each time. 
[0036] The address “a” is then transmitted to the battery 
pack veri?cation signal generator 16 in the battery pack 2 
(S3). At the same time, the address “a” is supplied to the 
terminal veri?cation signal generator 15. In FIG. 2, the 
dotted-line portion A indicates the process performed in the 
terminal body 1, and the dotted-line portion B indicates the 
process performed in the battery pack 2. 
[0037] Then, the battery pack veri?cation signal generator 
16 generates a veri?cation signal “b2” Which corresponds to 
the address “a” (S4). Similarly, the terminal veri?cation 
signal generator 15 generates a veri?cation signal “bl” 
Which corresponds to the address “a” (S6). 
[0038] The veri?cation signal “b2” generated in the bat 
tery pack veri?cation signal generator 16 is input to the 
comparator 17 Which is included in the terminal veri?cation 
circuit 12 (S5). At the same time, the veri?cation signal “bl” 
generated in the terminal veri?cation signal generator 15 is 
also input to the comparator 17. 
[0039] The comparator 17 compares the veri?cation signal 
“bl” generated in the terminal veri?cation signal generator 
15 and the veri?cation signal “b2” generated in the battery 
pack veri?cation signal generator 16 (S7). 
[0040] If the veri?cation signals match, the battery pack 2 
Which is attached to the terminal body 1 is determined as a 
quali?ed battery pack. In such a case, the comparator 17 
supplies to the controller 6 a signal for enabling the con 
nection With a poWer line from the battery pack 2 (S8). 
[0041] In response to the signal for enabling the connec 
tion With the battery pack 2, the controller 6 turns on the 
poWer supply sWitch 5. Consequently, the poWer lines of the 
battery pack 2 and the terminal body 1 are connected to each 
other (S9). 
[0042] Further, the error display 18 supplies a poWer-olf 
signal to the poWer supply sWitch 9. In response to the 
poWer-olf signal, the poWer supply sWitch 9 turns off. The 
poWer supply to the terminal veri?cation circuit 12 and the 
battery pack veri?cation circuit 13 thereby stops (S12). 
Consequently, the veri?cation of the battery pack 2 ends, and 
the error display 18 supplies to the CPU 10 a signal for 
enabling the use as a cell phone terminal. A series of 
veri?cation process When the veri?cation signals match 
thereby completes. 
[0043] On the other hand, if the veri?cation signals do not 
match, the battery pack 2 Which is attached to the terminal 
body 1 is determined as an unauthorized battery pack. In 
such a case, the comparator 17 supplies to the controller 6 
a signal for rejecting the connection With a poWer line from 
the battery pack 2 (S10). 
[0044] In response to the connection rejection signal from 
the comparator 17, the error display 18 lights up the LED 11 
(S11). The user can thereby recogniZe that the battery pack 
is defective. 
[0045] Further, the error display 18 supplies a poWer-olf 
signal to the poWer supply sWitch 9. In response to the 
poWer-olf signal, the poWer supply sWitch 9 turns off. The 
poWer supply to the terminal veri?cation circuit 12 and the 
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battery pack veri?cation circuit 13 thereby stops (S12). 
Consequently, the veri?cation of the battery pack 2 ends. A 
series of veri?cation process When the veri?cation signals do 
not match thereby completes. 

Second Embodiment 

[0046] A second embodiment of the present invention is 
described hereinafter With reference to the drawings. In this 
embodiment, a mobile terminal device according to the 
present invention is described as a cell phone terminal by 
Way of illustration, regarding the veri?cation operation 
When a battery pack is attached to a cell phone terminal and 
the protection function for the cell phone terminal body 
during the veri?cation process, Which is the same as in the 
?rst embodiment. 
[0047] FIG. 3 shoWs the con?guration of a cell phone 
terminal according to the second embodiment of the inven 
tion. The same components, operating principle, etc. of the 
cell phone terminal as in the ?rst embodiment are not 
described herein. 
[0048] In the con?guration of FIG. 3, the terminal veri? 
cation circuit 12 includes a timer 19. This con?guration 
provides the control of the CPU 10 and the on/olf of the 
terminal veri?cation circuit 12 and the battery pack veri? 
cation circuit 13 by using the timer 19, not a signal from the 
error display 18. 
[0049] Speci?cally, a timer that operates for a veri?cation 
process period is disposed in the terminal veri?cation circuit 
12, so that the timer controls on/olf of the poWer supply 
sWitch 9. The other con?guration and operation are the same 
as those in FIG. 1. The veri?cation process period may be set 
to a pre-measured time period or the like. 
[0050] In the con?guration of the embodiments described 
above, poWer is supplied from the internal battery 7 When 
verifying the battery pack 2. Thus, only the regular poWer 
Which is provided in the terminal body 1 is connected to the 
terminal veri?cation circuit 12 and the battery pack veri? 
cation circuit 13. This prevents the nonstandard poWer from 
?oWing to the terminal body 1 to damage the terminal body 
1 upon veri?cation of the unquali?ed battery pack 2, for 
example. This enables the protection of the terminal body 1 
from the adverse effect of the nonstandard battery pack 2. 
[0051] Further, the veri?cation method of the above-de 
scribed embodiments generates veri?cation signals in the 
terminal body 1 and the battery pack 2 using the address 
signal generated in the terminal body 1 and compares those 
signals each other. Because of such a complicated veri?ca 
tion method, a counterfeit battery pack is dif?cult to pro 
duce, thereby protecting the terminal body 1 from the 
adverse effect of the nonstandard battery pack 2. In addition, 
the quali?ed battery pack mounts the veri?cation circuit as 
LSI, Which makes the production of counterfeit products 
even more dif?cult. 

[0052] Further, in the con?guration of the embodiments 
described above, the veri?cation circuit is connected upon 
attachment of the battery pack 2, and the veri?cation circuit 
is disconnected from the internal battery 7 upon completion 
of the veri?cation, regardless of the result. Accordingly, the 
internal battery 7 can provide minimum poWer supply, 
Which reduces the battery drain. In mobile terminal devices 
such as cell phone terminals, the current consumption of 
each circuit is an important factor which affects the operat 
ing time of the device. Therefore, the feature of cutting the 
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unnecessary poWer supply to a circuit has a signi?cant effect 
on improving the performance of cell phone terminals. 
[0053] In the second embodiment, a timer is used to 
manage the poWer-olf of the veri?cation circuit. The timer is 
a basic circuit that can be implemented simply With a 
?ip-?op circuit or a logic circuit such as AND or OR. This 
provides the effects of a simple circuit con?guration and 
loWer current consumption. 
[0054] Further, When the battery pack 2 is determined as 
an unauthorized battery, the LED light is displayed so as to 
alloW a user to recogniZe the result clearly. This avoids that 
a user Wrongly recognizes it as an error of the terminal body 
1 and pays a cost for unnecessary repair or the like. In 
addition, this prevents the damage to the corporate image 
due to the misunderstanding on the product reliability. 
[0055] The present invention is particularly suitable for 
the application to mobile terminal devices such as cell 
phones and mobile information terminals. HoWever the 
present invention may be applied to any mobile terminal 
devices as long as they use the attached battery pack or the 
like as a poWer supply. 

[0056] It is apparent that the present invention is not 
limited to the above embodiment and it may be modi?ed and 
changed Without departing from the scope and spirit of the 
invention. 

What is claimed is: 
1. A mobile terminal device comprising: 
a veri?cation circuit verifying Whether or not an attached 

external poWer supply meets a prede?ned condition; 
an internal poWer supply supplying poWer to the veri? 

cation circuit; and 
a poWer management unit cutting poWer supply from the 

external poWer supply to a terminal body and supplying 
poWer from the internal poWer supply to the veri?ca 
tion circuit during veri?cation of the external poWer 
supply. 

2. The mobile terminal device according to claim 1, 
Wherein 

the external poWer supply includes a veri?cation receiv 
ing circuit, and 

the veri?cation receiving circuit is supplied With poWer 
from the internal poWer supply. 

3. The mobile terminal device according to claim 2, 
Wherein the veri?cation circuit comprises: 

a comparator comparing a veri?cation receiving signal 
generated in the veri?cation receiving circuit according 
to an address signal generated in the veri?cation circuit 
and a veri?cation signal generated in the veri?cation 
circuit according to the address signal. 

4. The mobile terminal device according to claim 1, 
Wherein the poWer management unit initiates poWer supply 
to the veri?cation circuit upon attachment of the external 
poWer supply. 

5. The mobile terminal device according to claim 2, 
Wherein the poWer management unit initiates poWer supply 
to the veri?cation circuit upon attachment of the external 
poWer supply. 

6. The mobile terminal device according to claim 3, 
Wherein the poWer management unit initiates poWer supply 
to the veri?cation circuit upon attachment of the external 
poWer supply. 
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7. The mobile terminal device according to claim 1, 
Wherein the power management unit stops power supply to 
the veri?cation circuit after completing veri?cation of the 
external poWer supply. 

8. The mobile terminal device according to claim 2, 
Wherein the poWer management unit stops poWer supply to 
the veri?cation circuit after completing veri?cation of the 
external poWer supply. 

9. The mobile terminal device according to claim 3, 
Wherein the poWer management unit stops poWer supply to 
the veri?cation circuit after completing veri?cation of the 
external poWer supply. 

10. The mobile terminal device according to claim 1, 
further comprising: 

a timer controlling a poWer supply period to the veri? 
cation circuit. 

11. The mobile terminal device according to claim 2, 
further comprising: 

a timer controlling a poWer supply period to the veri? 
cation circuit. 
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12. The mobile terminal device according to claim 3, 
further comprising: 

a timer controlling a poWer supply period to the veri? 
cation circuit. 

13. The mobile terminal device according to claim 1, 
further comprising: 

a light emitting diode (LED) lighting up When the external 
poWer supply is determined to be unauthoriZed. 

14. The mobile terminal device according to claim 2, 
further comprising: 

a light emitting diode (LED) lighting up When the external 
poWer supply is determined to be unauthoriZed. 

15. The mobile terminal device according to claim 3, 
further comprising: 

a light emitting diode (LED) lighting up When the external 
poWer supply is determined to be unauthoriZed. 


